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 Analysis of
« Airspace Systems and Airport Configurations
ATC Systems
Controller Activities
Future ATC Concepts

« Used by FAA since 1995
o 1995-1999 distributed only to national aviation authorities

« Commercially Supported Product Since January 2000
(as a community supported tool)



Ighly configurable simulation tool (MACRO -> MICRO Analysis
High Quality of Operational (ATC) Realism

Enhanced capabilities (TMA, Runway Management, Ground Movement, Multi-
sector Planner, Dynamic Workload Assignment ...)

IS EASY TO USE (PC-Based GUI)
Provides a High Calibre, Cost Effective Solution for a large user base
Supports users rapidly and effectively in their simulation needs



areful design o classes
— De-coupling of simulation and non-simulation facilities
— Highly (entirely) data driven

— Avoids ‘hard-coded’ ATM logic

— Provides generic solutions to ATM modelling issues



 Enroute Sectors s TMA Sectors

* Routes * Runways, Taxiways, Gates
o Airports « SIDS/STARS
e Holdstacks
Answers Answers
e Centre Counts e TMA Capacity
» Sector Counts  Airport Capacity
 Conflict Density  New approach procedures

* Free Flight Benefits e Alternate Sectorisation



ADEP: IAD

 Fliesaccording to Aircraft Type

e Usesrequested FL

* Follows Great Circle Routeto destination
e Landsat ADES (Paint)

ADES: CDG
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??7?can this be maintained???



e Goals

— Support advanced operational concepts
— Introduce advanced technology in the cockpit

— Build airspace system modelling and simulation
components to assess these conceptual approaches



 Simulators developed based on the past operational needs
— Individual tools are required to fill the gap
— Tools tend to create islands of functionality and data
— Tedious to keep track of which particular tool access to which particular data

« Much of the information your tools need is inaccessible
— Some simulators are already becoming semi-open systems (e.g. RAMS+)
— Costly & frustrating challenge to integrate simulator output with your own tools

“Perfection is achieved only on the point of collapse” C.N. Parkinson



— Traffic Flow Manager
— Human behaviour

« Ableto share not only data but information
— Dynamic Information
— Static Data
— Flight information
— Dynamic Resectorization of Airspace

 Join forces to offer customized and comprehensive solutions
— Support individual user objectives

— Complimentary and collaborative decision making based on common information
availability
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* Integration of Airport Surface Movement into CAISS (A-SMIC)
— RAMS Plus “Open Communications Interface”

« To allow external users and model components to interact with RAMS Plus
— Common Information Network

« Strategy for Inter-Model Connectivity (SIM-C)
— Progressively integrating tools

» Ready to use library to ease tools integration with CAISS

» Third party tools as well as our own

* Encourage others to join

“While we are postponing, life speeds by ”
Seneca (3BC - 65 AD)



Decision Tool
MIDAS
AFDM
CAISS

M asterClock

MWM (in PITOT)

DST:
AMAN Tool (AENA)

R/T <> F/T Hybrid



the heart of the solution to growing ATC complexity...

e Solving such problem is the key challenge for the Next
Generation of Simulation tool



— Decision Tool (AOC Decision Support Tool)
— ATMOS (Weather Model)
— Ultra-High Airspace Analysis (Super-Sectors)
— RAMSPlus (ATC Model)
— MIDAS(Controller Behavioral Model) [from SISU, USA]
— CAISS (System-Wide Information Management Model)

— Free-Flight Analysis (Self Separation Assurance)
— RAMSPlus (ATC Modd!)
— AFDM (Intelligent Cockpit Model)
— CAISS (System-Wide Information Management Model)
— Master Clock (Simulation Time Management Model)



— NAS Users (AOC) dynamically monitor the situation
— Users propose/request adaptation in accordance to their business needs
— Service provider assures system safety and efficiency

— Ground/Air based Collaborative Decision Making (CDM) support
tools will further support the ATM process
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hlgher delays (and fuel burn) than in the baselmecase

18% of optimized flights achieved good benefits
(fuel use reduced by 2.2%)
(delay reduced by 2.1%)

29% of optimized flights had no significant change (+/-0.25%)
53% of optimized flights had significant increase in penalty
(fuel use increased by 2.9%)

(delay increased by 2.5%)



YAY SuUibolal al ©COIlU Lal Deric V\/
service provide or safety in the NAS’

BUT: it isimperative to provide sufficient access to important
NAS data to improve the chance of success.

What next?

| ntroduce CAI SS into the ssmulation to improve common data knowledge



e Mid-term (2003-2007) oper ational concept supported by

e Improved data availability
« Satellite CNS capabilities
« Enhanced decision making aids

» Consider using (much) larger control volumes
« above a given flight level (say FL 350)
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	“ Optimization had considerable positive benefits in a few cases (18%), but 53% of flights that requested and received re-opti

